Objective: To determine young people's knowledge of energy drinks (EDs), factors influencing ED consumption, and intervention strategies to decrease ED consumption in young people. Design: Eight group interviews with young people (aged 12-25 years). Setting: Community groups and secondary schools in Perth, Western Australia. Participants: Forty-one young people, 41% of whom were male and 73% of whom consumed EDs. Phenomenon of Interest: Factors influencing ED consumption and intervention strategies informed by young people to reduce ED consumption. Analysis: Two researchers conducted a qualitative content analysis on the data using NVivo software. Results: Facilitators of ED consumption included enhanced energy, pleasant taste, low cost, peer pressure, easy availability, and ED promotions. Barriers included negative health effects, unpleasant taste, high cost, and parents' disapproval. Strategies to reduce ED consumption included ED restrictions, changing ED packaging, increasing ED prices, reducing visibility in retail outlets, and research and education. Conclusion and Implications: Because many countries allow the sale of EDs to people aged <18 years, identifying ways to minimize potential harm from EDs is critical. This study provided unique insights into intervention strategies suggested by young people to reduce ED consumption. In addition to more research and education, these strategies included policy changes targeting ED sales, packaging, price, and visibility. Future research might examine the feasibility of implementing such interventions.
INTRODUCTION
Energy drinks (EDs) are nonalcoholic caffeinated beverages containing various carbohydrates, amino acids, vitamins, and sweeteners. 1 The purported benefits of EDs include improved energy, concentration, metabolism, and performance. 1 Global sales of EDs exceed $30 billion, 2 with EDs available in over 160 countries. 3 The popularity of EDs parallels growing concern about harmful ED consumption. Adverse health effects of EDs typically mirror those of caffeine toxicity, including headaches, nausea, sleep difficulties, seizures, anxiety, cardiac abnormalities, and sudden death. [4] [5] [6] People with existing medical conditions such as cardiovascular, renal, or liver disease, diabetes, seizures, and mood disorders may be particularly vulnerable to the negative health consequences of EDs. 7 Given their lower tolerance to caffeine, children and adolescents may be more susceptible than adults to the negative side effects of EDs. 7, 8 Indeed, there is no established safe level of caffeine intake for children and adolescents. Furthermore, reports from the US and Australia indicated that caffeine overdoses and adverse reactions to EDs are prevalent and increasing in adolescents. 7, 9 Evidence also suggested that some young adults use EDs in combination with alcohol and illicit drugs, potentially affecting brain and cardiovascular functioning and the risk of injury. 10, 11 Regulations of EDs vary internationally. In the US there are no restrictions on ED caffeine levels or caffeine quantity labeling requirements. 7 By contrast, within the European Union, all EDs must be labeled as having high caffeine content, whereas products containing more than 150 mg/L caffeine must state the caffeine level in milligrams per 100 mL. 12 In Australia, EDs contain a maximum of 320 mg/L caffeine and average quantities of all ED ingredients must be stated on a nutritional panel. 13 Although ED sales are unrestricted in Australia, ED labels must recommend a maximum daily intake amount and state that EDs are not recommended for children, pregnant or lactating women, or caffeine-sensitive persons. 13 However, a recent study of 1,992 Australians aged $16 years found that fewer than two fifths of ED consumers were aware of the recommended maximum daily intake guidelines present on ED labels. 14 Australian health professionals and the lay community have expressed concern about the health effects of EDs and support tighter ED regulations. An analysis of pooled data from 3 West Australian Nutrition Monitoring surveys 15 (3, 196 people) indicated that in 2012, 89% of participants aged 18-64 years were concerned about the sale of EDs to children, and the proportion of people who were very concerned (79%) increased from 59% in 2001. The Australian Medical Association recommended banning the sale of EDs to individuals aged <18 years, a strategy employed within Denmark, Turkey, Norway, Uruguay, Iceland, and Lithuania. 16, 17 In 2014, the Australian Federal Parliament received a petition calling for the ban of ED sales to people aged <18 years, which was signed by over 13,500 people. 18 Despite recent calls to tighten ED regulations and a growing evidence base of health risks associated with these drinks, many countries such as Australia and the US have not enforced age-specific restrictions on the sale of EDs. Although there is a critical need to identify ways to minimize the potential harm from ED consumption, there is a paucity of research investigating intervention strategies to reduce ED consumption among young people. Thus, using group interviews with young people aged 12-25 years, this study aimed to explore young people's knowledge of EDs, the factors influencing ED consumption or non-consumption in young people, and intervention strategies to decrease ED consumption in young people.
METHODS

Participants and Recruitment
A total of 41 young people attended 1 of 8 group interviews. Participants ranged in age between 12 and 25 years (Table 1) . Because factors influencing ED use may vary according to age, participants within each group interview fell within a 5-year age range. Participants were recruited using a convenience sample of young people attending 1 youth group and 2 independent high schools. Young people were also recruited after responding to an advertisement for study participants shared on social media pages of the Telethon Kids Institute and the National Heart Foundation of Australia's Live Lighter Campaign. Recruitment ceased upon data saturation. Eligible participants were aged 12-25 years, English speaking, and living in the Perth metropolitan area, Western Australia. The Greater Perth region contained approximately 2.04 million people in 2015, which was 79% of the state's population. The median age of Perth residents was 35.7 years; children aged <15 years comprised approximately 20% of the population. 19 
Procedure
The University of Western Australia's Human Ethics Committee granted ethical approval. Participants received a study information sheet via e-mail or post before the group interviews, and were contacted the day before the interviews to confirm attendance. Signed, informed consent was obtained from all participants; signed informed parental consent was also obtained for participants aged 12-17 years. An opt-out method of consent was used at 1 school in which parents received an information sheet and a request to notify the research team if they did not want their child to participate. Participants were offered $25 cash (or the equivalent store voucher) as a token of appreciation for participation and to reimburse costs associated with attendance.
A discussion guide was developed before the group interviews using themes from existing research 7, 20 and refined after review by an expert panel of 11 researchers (all of whom had experience in qualitative or ED research). The discussion guide contained semistructured questions framed around participants' awareness of ED brands and ingredients, ED consumption patterns and experienced health effects, factors influencing ED consumption (or non-consumption), and strategies for reducing ED consumption. The guide was pilot-tested with 4 adolescents and 5 young adults for comprehension and feasibility.
Group interviews were conducted during September and October, 2015, in rooms at schools, community centers, and libraries throughout metropolitan Perth, Western Australia. Participants completed a brief demographic survey before the group discussion, including the question, How often do you drink EDs? At the commencement of the group interviews, participants were shown EDs sold in Australia, as well as non-ED beverages (eg, sports drinks, sodas, and iced coffee), to gauge their awareness of ED brands and clarify which drinks were classified as EDs. The views of different age groups and genders were considered during the group interviews; the facilitator invited less vocal participants to provide their opinions and experiences to the extent they felt comfortable doing so. Female and male voices were represented within all of the mixed-group interviews. Group interviews were 30-50 minutes in duration and facilitated by the same researcher (first author) who had over 10 years' experience facilitating focus groups and group interviews as both a doctoral student and postdoctoral fellow.
The group interview facilitator (first author) recorded and transcribed discussions verbatim. All identifying data were removed, and a qualitative content analysis was conducted with the assistance of NVivo software (QSR International Pty Ltd., Melbourne, Australia). A coding framework was developed around the study objectives and questions in the discussion guide pertaining to knowledge of EDs, factors influencing ED consumption, and intervention strategies to decrease consumption in young people. The framework was refined upon repeated readings of the transcripts and the emergence of new subthemes. Thematic saturation occurred once new subthemes stopped appearing in the data. A second researcher verified themes and subthemes, and minor inconsistencies between the 2 researchers were discussed until a consensus was reached. An interrater reliability of 80% was achieved. Recurring themes are presented in the results. Table 1 describes participant demographics. Although some participants responded never to the question in the background survey, How often do Serving size also caused confusion. Few participants were aware of the advisory statements written on ED cans and how to interpret serving size. Because labels on both 250-mL and 500-mL cans stated 1 serving per package, many participants assumed this meant 1 standard drink, and concluded that amounts of sugar or caffeine in 500-mL cans were equivalent to those in 250-mL cans:
RESULTS
All of those cans over there are 1 serve. That one's just more concentrated . they're just bigger to make you think you're getting more. Location and context. Participants noted that EDs were highly accessible. They were frequently purchased from supermarkets, gas stations, festivals, and nightclubs and were consumed at home, friends' houses, universities, video game parties, nightclubs, the beach, music festivals/events, and schools. Consuming EDs to stay alert while playing video games was a subtheme that emerged across all age groups in discussions regarding the location and context of ED consumption. One participant described the following scenario: Other participants felt addicted to EDs and experienced withdrawal symptoms upon cessation. Participants also mentioned friends who had been hospitalized:
The number of EDs consumed before experiencing negative health effects depended on the individual. Whereas some participants felt ill after drinking 1 small-sized (250-mL) can of ED, others experienced the same effect after consuming multiple cans. However, negative experiences did not deter all participants from consuming EDs; some people reduced rather than eliminated the amount they drank.
Taste and cost. After the desire for increased energy, taste was the second most common reason for drinking EDs. However, taste also proved to be a deterrent, because many people disliked the taste of EDs, indicating their dislike by making faces or distasteful sounds.
Some of them taste good. But some of them are like, 'Ew.' (Male No. 4, aged 15 years)
The taste of EDs was sometimes masked by mixers. Reported mixers included alcohol (particularly vodka), orange juice, beer, soft drinks, sports drinks, and coffee. Participants also reported mixing EDs with marijuana.
Like taste, cost was both a deterrent to and facilitator of ED consumption. A number of participants described the $4 to $5 (AUD) price of a 250-mL ED as too expensive to purchase. Others described EDs as cheap. Participants frequently purchased multiple packs on sale because they were similar in price to individual EDs. Multiple-pack purchases tended to increase ED consumption. Some adult participants noted that EDs mixed with vodka were cheaper than other drinks at the nightclubs they frequented, and more prominently advertised.
Education. Education regarding ED ingredients and health effects was a deterrent to consuming EDs. Some adolescents heard about EDs' high sugar and caffeine content at school. 
In health
. last year, we were taught about how they're not good for kids. (Female No. 23, aged 12 years) Others saw stories on the news or social media about people who had died or were admitted to hospital after drinking EDs. Notably, some older participants questioned the legitimacy of the warnings they had seen on social media: Sometimes it goes around on Facebook, and I know it's just fearmongering, like ''Don't drink this or you'll go to hospital, you'll have a heart attack
Strategies to Reduce ED Consumption
Participants suggested 5 broad strategies to discourage and reduce young people's ED consumption: (1) ED restrictions, (2) changing ED packaging, (3) increasing the price, (4) reducing ED visibility in retail outlets, and (5) conducting ED research and education (Table 2) .
Energy drink restrictions. Participants suggested a number of restrictions regarding ED consumption. These restrictions were discussed in relation to ED cans of 710 mL, Young people suggested policy strategies to reduce ED use that targeted ED sales, packaging, price, and visibility.
children, and schools. Most participants believed that 710-mL ED cans should be removed from the market because they exceeded the maximum recommended intake of 500 mL/d prescribed on the label. Similarly, participants felt that EDs should be illegal to purchase or consume by those aged #12 years because they believed that children rarely required more energy. Some older participants recommended a legal consumption age of 16 or 20 years, when people had matured physically and were generally more responsible: In contrast to restricting or banning EDs, some participants felt it was important to educate consumers, so they chose to avoid EDs rather than having the decision forced upon them:
[Banning] never works. Making anything taboo creates a black market. Kids, when you tell them ''Don't have this, it's bad for you'' will be like ''Yeah, watch me.'' (Female No. 30, aged 23 years)
You've got to make people think that it's their choice to not want it . make them think, ''Oh, no, we don't want it,'' not ''We're not allowed to have it.'' (Female No.
32, aged 21 years)
Changes to ED packaging. Plain ED packaging (ie, the use of plain fonts and dull colors) was proposed as a strategy to decrease the appeal of EDs to young people. Participants felt that there were similarities between ED and alcohol packaging in terms of color and font appeal to young people, especially males.
It's kind of like they're made to look like it's alcohol. As a younger kid I thought they could be. packaging is combined with unappealing graphics of smoking-related health issues (eg, rotten teeth). Many participants considered graphics to be unwarranted because they thought the negative health effects of ED consumption were less severe than smoking. Because many participants were unaware of the advisory statements written on ED labels, they suggested changing the font size and color of statements to increase their visibility. Changes to the way nutrition information was presented was another suggested change to ED packaging:
I think all ingredients look the same on packages. . If you said 12 Increasing purchase price and reducing visibility in retail outlets.
Most participants believed that increasing the price of EDs would discourage consumption, as would positioning EDs on peripheral shelves in retail outlets, rather than at eye level. Most participants did not agree with restricting sales to drugstores or pharmacies because they associated these outlets with well-being and good health: Energy drink research and education.
Participants knew little about research into the health effects of EDs. Although some had learned about the dangers of consuming too much caffeine, sugar, and EDs at school or via news programs, many were unaware of the potential health effects and research in this area. Other suggested campaigns included informing parents about the negative health effects of EDs. Although parents were important sources of information for children, trusted and known general practitioners (GPs) were preferable to deliver health messages to adolescents and young adults:
If it was just on TV and the doctor was like, ''This is proven to do this,'' then I wouldn't trust him because they do that with all other adverts. But I would if my own doctor was like, ''Don't.'' (Female No. 18, aged 16 years)
DISCUSSION
This study explored young people's ED knowledge, factors influencing ED consumption, and intervention strategies acceptable to 12-to 25-year-olds to reduce ED consumption. Results showed that young people often lacked a basic understanding of EDs, particularly in terms of ED ingredients and how EDs increase energy levels and potentially harm health. Another study found that adolescents aged 12-15 years from regional Australia (80% male) were often unaware of ingredients contained in EDs, attributed ED's stimulant effect to sugar rather than caffeine, and sometimes confused EDs with carbonated fruit juices and soft drinks. 20 Many participants in this study were also confused about what constituted a serving size and were unaware of the advisory statements written on ED labels. Such findings reflected another Australian study of people aged $16 years (mean age, 24 years; 58% male) that found fewer than two fifths of ED consumers were aware of the recommended maximum daily intake guidelines written on ED labels. 14 In terms of policy interventions to reduce ED consumption, restricting ED sales and consumption only to adults was a strategy employed in other countries and recommended by Australian health professionals. 16, 17 Indeed, setting a minimum age for purchasing alcohol was a successful strategy in reducing alcohol consumption and related harm. 21 Changing ED packaging was identified as another important intervention strategy. A number of participants suggested implementing strategies employed in tobaccocontrol campaigns, such as plain packaging. Plain cigarette packaging was introduced in Australia in 2012; all tobacco products are now sold in packets uniform in color, shape, and texture. 22 Specific suggestions by participants included the use of plain fonts and dull colors to decrease the appeal of EDs to young people. Indeed, plain cigarette packaging was shown to reduce the appeal of cigarettes amongst Australian 12-to 17-year-olds. 23 Participants also suggested increasing the size of ED advisory statements to make them more visible. This is an effective strategy used in tobacco control; studies of cigarette packs showed that large and graphic health warnings are noticed more often and increase knowledge of the health effects of smoking better than small text-only warnings. 24 Increasing the price of EDs was another intervention strategy Educating young people, parents, and GPs about the health effects of EDs was also suggested by young people to reduce ED use.
suggested by participants. Increasing the purchase price was effective in reducing the consumption of sugary drinks, tobacco, and alcohol. 21, 25, 26 In response to Mexico's decision to tax sugared drinks (including EDs) in January, 2014, purchases of taxed beverages decreased by 12% by the end of 2014 and by 17% in lowsocioeconomic status (SES) households during the same period. 25 Anderson and colleagues 21 found that increasing the price of alcohol was the most effective measure in reducing alcohol-related harm; policies affecting cost not only delayed the start of drinking but slowed young people's progression toward heavy drinking and the volume consumed on each occasion.
Of the factors influencing ED consumption, the strong link between electronic gaming and ED consumption for both adolescents and young adults was a noteworthy finding of this study. American research also found ED consumption to be related to higher video game use. 27 For example, boys who regularly drank EDs played an additional 4 hours of video games each week compared with boys who drank EDs less frequently. 27 Parents and GPs appear to be key sources of ED-related information for youth; health messages delivered or modeled by parents during childhood were particularly effective in reducing ED consumption in younger adolescents. Such findings supported other research showing that disapproval of EDs by parents prevented year 7 students from consuming EDs. 20 However, the current findings also indicated that influences and contexts of consumption can vary with age, because adolescents and young adults indicated that they would be more responsive to health messages delivered by GPs. Peers and parents were key influences of ED consumption in adolescence but not young adulthood, whereas combining ED consumption with alcohol and illicit substances was mentioned by participants aged >15 years, but not 12-14 years. Similarly, ED consumption was perceived by participants to be higher in males than females, a finding reflected in other studies. 28 This novel study investigated potential intervention strategies to reduce ED consumption in young people, by young people. A strength of this study was participant diversity in terms of gender, ED consumption, and age (12-25 years, with every age represented). However, 73% of all participants lived in high-SES areas and only 2 adults resided in low-SES suburbs. Adults also comprised 29% of participants, whereas 66% of the participants never consumed EDs or did so less than once a month (although notably most of those participants had tasted an ED and some had consumed them in large quantities in years before the study). In comparison, the study of Trapp et al 28 of 18-to 22-year-old Australian males found that 48% consumed EDs #1/mo. The qualitative study of Costa et al 20 of 12-to 15-year-olds found that most year 7 students (approximately age 12 years) had consumed an ED only once, which was in keeping with the current study's finding regarding 12-year-old participants (Table 1) . Nonetheless, the overrepresentation of high-SES participants, adolescents, and those consuming small quantities of EDs affected the generalizability of the findings. In particular, comparisons between adults and adolescents require cautious interpretation.
IMPLICATIONS FOR RESEARCH AND PRACTICE
The confusion surrounding ED ingredients and their effects, as well as serving size and advisory statements on ED packages, suggest that educational campaigns are needed to increase young people's knowledge regarding EDs. 29 Specific interventions targeting parents and health practitioners, in addition to young people, may be effective in reducing harmful levels of ED consumption in young people. Indeed, given the influence of peers and parents on participants' ED consumption, interventions focusing on the consumption of healthy beverages may be particularly beneficial. Such interventions support Bandura's Social Learning Theory, 30 specifically the notion that people's actions are the result of observing and subsequently modeling the behavior of influential others in their environment. Specifically, interventions need to raise awareness about the potential physiological consequences of EDs and promote alternative ways to improve energy levels, such as good nutrition, physical activity, and adequate sleep. Interventions might also involve the presentation of healthy role models, such as respected public figures who model positive alternative behaviors. Providing information about the negative health effects of EDs may address parental modeling behaviors and increase individuals' self-efficacy to resist negative peer models or ED advertisements. Health promotion programs could also target localized area network parties to educate gamers about EDs. Other settings for health promotion campaigns could include universities, nightclubs, music festivals, and schools.
Of the 5 key interventions identified by participants (Table 2) , those relating to research and education may need to be targeted to specific age groups. In particular, education campaigns for young adults might target general practitioners rather than parents and schools. Similarly, interventions targeting ED use combined with alcohol and illicit substances may be more relevant to young adults than 12-to 14-yearolds, whereas school-based activities apply only to adolescents. Because ED consumption was perceived by participants as being higher in males than females, campaigns designed to reduce ED consumption could also be targeted according to gender.
Given participants noted that ED advertisements, promotions, and giveaways may encourage ED consumption, a policy implication of this research might be to implement and evaluate policies that regulate the marketing and promotion of EDs. In particular, ED visibility might be reduced by displaying EDs on peripheral rather than central eye-level shelves and banning in-store ED promotions. Advocating for changes to warning labels and ingredients may also reduce ED consumption given that participants believed quantities of ED ingredients (such as caffeine and sugar) would be easier to interpret if they were stated
